Localization and regulation of epidermal 3-hydroxy-3-methylglutaryl-coenzyme A reductase activity by barrier requirements.
Recent studies have shown that epidermal cholesterol synthesis is regulated by HMG CoA reductase activity and that this activity is modulated by changes in the cutaneous permeability barrier. Here, we quantitated HMG CoA reductase activity after acute and chronic barrier disruption in the upper and lower layers of murine epidermis. In unperturbed epidermis, 13 and 87% of enzyme activity localized to the upper and lower epidermis, respectively, with the majority of activity in the stratum basale. Acute barrier disruption with either acetone or sodium dodecylsulfate provoked an increase in HMG CoA reductase activity (54% and 30%) in the lower layers, but only a small change in the upper layers. However, the activation state of the enzyme was increased 50% in the upper epidermis. Correction of barrier function by occlusion with an impermeable Latex wrap prevented the increase both in enzyme activity and activation state. After chronic barrier disruption; i.e., essential fatty acid deficient (EFAD) diet, HMG CoA reductase activity was increased in the upper epidermis (161%); a change prevented by occlusion. These results show: (1) that HMG CoA reductase activity is present in both the upper and lower cell layers; (2) that acute insults to barrier integrity stimulate enzyme activity in both the upper and lower epidermis; and (3) that chronic insults provoke an increase in enzyme activity in the upper layers. These studies provide further insights into the linkage of the permeability barrier with epidermal cholesterol metabolism.